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Introduction 
 
Dental caries is one of the most prevalent chronic 
diseases worldwide. It is the primary cause of oral 
pain and tooth loss (1). Oral and dental hygiene 
are considered so critical to the fulfillment and 
promotion of health that it has been one of the 
key areas of medical focus in the 21st century (2). 
Dental caries is still the most common chronic 
childhood disease, five times more common than 
asthma and seven times more common than hay 
fever. Nearly 20% of 2-4-year-old children have 
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Background: Dental caries is one of the most preventable yet prevalent chronic diseases worldwide. Our objective 
was to evaluate the effect of family structure and behavioral and eyesight problems as they relate to caries severity in 
schoolchildren. 
Methods: This research was carried out on 845 primary schoolchildren aged 9 yr in Kerman, Iran, in 2012. Ten 
variables, including health records, family structure information and a dmft/DMFT index, were collected. Children 
were categorized into three groups based on the WHO caries severity classification. Low caries level was defined as 
dmft/DMFT<2.6, moderate as dmft/DMFT of 2.7-4.4 and high as dmft/DMFT>4.4. The Cochran–Armitage test 
and ordinal logistic regression were employed for data analysis.  
Results: Almost half of pupils had moderate or high caries severity. The odds of being in a higher caries severity 
category in pupils with behavioral problems (OR=2.37, 95% CI: 1.29-4.38) and girls (OR=1.6, 95% CI: 1.22-2.06) 
were higher than in other categories. In addition, pupils with eyesight problems (OR=0.58, 95% CI: 0.37-0.90) and 
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education, birth rank, living with parents and consanguineous relationship between parents were not significant on 
caries severity (P>0.05).  
Conclusions: Female pupils with behavioral problems were at a higher risk of caries severity than other pupils. These 
pupils need to be educated and coached on proper dental care. In addition, overweight pupils and those with eyesight 
problems had less caries severity than others. Family structure in this study did not have an effect on the severity of 
dental caries. 
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clinically detectable caries, and by age 17, nearly 
80% of young people have one or more teeth with 
caries (3). High prevalence of dental caries has 
been reported in many similar countries in Asia. 
Iran, like other developing countries, is on the 
edge of rise in caries prevalence (4). The majority 
of studies within the last 10 years on primary 
schoolchildren in Iran have shown that caries 
prevalence in pupils is 35–85% (4-8). 
Dental caries is a complex disease governed by a 
large number of factors (9). It is very important to 
prevent dental caries, but this is not likely to occur 
unless the available scientific knowledge about 
changing the etiological factors of the disease is 
applied (10).  
Carries risks include biological, environmental, 
behavioral, and lifestyle-related factors. The 
approach to primary prevention should be based 
on common risk factors (1). Caries-active children 
had significantly more behavioral problems than 
caries-free children (11).  
With respect to the home environment, some stu-
dies have verified the influence of family on the 
oral health outcomes of children, and contend 
that their families play a central role in promoting 
their oral health (12, 13). Since children are the 
most susceptible groups to tooth decay and have 
the highest rate of incidence, determining dental 
caries indices and its influencing factors is one of 
the foremost aims of various research studies in 
different countries. In addition, statistical mode-
ling plays an important role in understanding 
caries risk factors (14).  
Some researchers have reported that caries rate is 
not generally approximated by a normal distribu-
tion and common analyses such as t-test and 
linear regression are not appropriate (14, 15). 
Categorizing of dental caries indices and use of 
ordinal logistic regression is a method to solve this 
problem (16).   
This study evaluated the effects of family structure 
and behavioral and eyesight problems on caries 
severity by using an ordinal logistic model in 9-
year-old schoolchildren living in Kerman, the larg-
est and most important city in the southeast of 
Iran, in 2012.  
 
Materials and Methods  
 
This research was carried out on 845 schoolchild-
ren aged 9 years in Kerman, Iran, in 2012. In Iran, 
trained school nurses regularly examine health 
information of pupils in primary schools. Dental 
examination was carried out by school nurses to 
detect dental caries in accordance with WHO 
criteria (17). These health records and registered 
family structure information were used for selected 
pupils. Schoolchildren were selected through cluster 
random sampling technique. Nineteen schools were 
considered as clusters selected by random selection 
and all the schoolchildren in these schools were 
included in this study as samples.  
In this research, caries severity was used as the 
dependent variable. The dmft/DMFT was calcu-
lated as sum of total decayed (d/D), missing 
(m/M) and filled (f/F) teeth for primary and 
permanent teeth. Then the children were catego-
rized into three groups on the basis of WHO ca-
ries severity classification (2). Low caries level was 
defined as dmft/DMFT≤2.6, moderate caries 
level as dmft/DMFT of 2.7-4.4 and high caries 
level as dmft/DMFT>4.4.    
The family structure of pupils studied here in-
cluded consanguineous relationship between par-
ents (yes/no), living with parents (with both of 
them/with one or none of them), birth rank (one, 
two and three or more) and parents’ education 
(high school degree or lower/university). The ef-
fect of eyesight problems (yes/no) such as blurred 
vision and wearing glasses, behavioral problems 
(yes/no) such as stress and nail biting, gender 
(boy/girl) and BMI (underweight, normal, at risk 
of overweight, and overweight) were also investi-
gated in the study. 
Each pupil’s BMI (Body Mass Index) was calcu-
lated as weight in kilograms divided by the square 
of the height in meters (kg/m2). Standardized per-
centile curves of BMI in Iran were used. Accord-
ing to these curves underweight condition is de-
fined as under the 5th percentile curve, normal as 
between the 5th and 85th percentile, at risk of be-
ing overweight as higher than the 85th and lower 
than the 95th percentile and overweight as higher 
or equal to the 95th percentile (18). 
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Reliability and validity 
To evaluate the examiner’s (i.e., school nurses) 
reliability in carrying out dental examinations, 
three school nurses and twenty pupils from their 
schools were randomly selected. The dental 
examinations were carried out on all twenty pupils 
by each of these school nurses. The Fleiss' kappa 
(19), for evaluating agreements between three 
school nurses for caries severity, was found to be 
0.87, indicating a high level of agreement between 
them. In addition, to assure the validity of the 
nurses’ findings, a dentist conducted dental 
examinations on the same twenty pupils. Then the 
results were compared with those of school nurses. 
Cohen's kappa (  (19), between the dentist and 
each school nurse was high (  =0.89 for examiner 
1,  =0.90 for examiner 2 and  =0.81 for ex-
aminer 3), indicating that the results of examina-
tions by school nurses were valid. 
 
Statistical analysis 
Frequencies and percentages of caries severity 
were reported according to the variables of this 
study. In univariate analysis, the Cochran–Armi-
tage test was used to investigate the relationship 
between caries severity and the variables of this 
study. In addition, the multiple ordinal logistic 
regression was used because the caries severity, 
this study’s dependent variable, was an ordinal 
variable (16). This model shows the effect of each 
significant factor adjusted for others. The final 
model contained only factors that were significant 
at the level of P≤0.05. The adjusted odds ratios 
(AOR) of being in a higher caries severity category 
and its 95% confidence interval were reported in 
relation to the multiple ordinal logistic model. 
Data were analyzed using STATA 8.0. 
 
Results 
 
Of 845 pupils in this study, 56% were female. The 
majority of the pupils (97%) lived with both of 
their parents. About 30% of their parents had 
consanguineous relationship. A total of 27.6% of 
pupils had a birth rank of 3 or more, 4.3% of 
them had one behavioral problem and 10.5% of 
them had eyesight problems. The weight (BMI) of 
69.6% of pupils was normal, 22.6% of their moth-
ers and 28.9% of their fathers had a university de-
gree. 
 About half of the pupils had moderate or high 
caries severity. The caries prevalence (low, mod-
erate and high) according to the variables of the 
study is presented in Table 1. In univariate analy-
sis, it was found that the relationship between 
gender and caries severity was significant 
(P<0.0001), i.e. 38.7% of girls were in the high 
caries severity category versus only 25.5% of boys. 
In addition, the overweight pupils had the least 
caries severity than others (P<0.0001). Behavioral 
problems were an effective factor in dental caries 
(P=0.02). Approximately 42% of pupils with any 
behavioral problems were in high caries severity 
category but only 32.5% of other pupils were in 
this category. Also, eyesight problems were related 
to dental caries (P=0.001). Table 1 shows that the 
family structure (parent’s education, birth rank, 
living with parents, consanguineous relationship 
between parents) had no significant effect on den-
tal caries (P>0.05). 
Table 2 shows the results of fitting multiple or-
dinal logistic regression to caries severity. Other 
factors, which are not presented in Table 2, were 
not significant (P>0.05). This model shows the 
effect of each significant factor adjusted for others. 
It was shown that the odds of being in a higher 
caries severity category in pupils that had eyesight 
problems was 0.58 (95% CI: 0.37-0.90) times 
lower than others (P=0.01). In addition, the odds 
of being in a higher caries severity category in 
overweight pupils was 0.46 (95% CI: 0.31-0.71) 
times lower than those with normal weight 
(P<0.0001). Both of these recent results indicated 
that obesity and eyesight problems were factors 
affecting dental caries. In addition, girls (OR=1.6, 
95% CI: 1.22-2.06) and pupils with behavioral 
problems (OR=2.37, 95% CI: 1.29-4.38) had 
higher caries severity. Therefore, gender and beha-
vioral problems in the present study were risk fac-
tors for dental caries.  
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Table 1: Caries severity prevalence according to the variables in 9-year-old pupils in Iran 
 
Variables Caries severity1 P-value2 
 Low Moderate High  
Gender Boy 
Girl 
197 (53.0)3 
206 (43.6) 
80 (21.5) 
84 (17.7) 
95 (25.5) 
183 (38.7) 
< 0.0001 
Birth rank 1 
2 
≥3 
163 (46.3) 
125 (48.1) 
115 (49.4) 
71 (20.2) 
47 (18.1) 
46 (19.7) 
118 (33.5) 
88 (33.8) 
72 (30.9) 
0.46 
Mother's 
education 
High school and less 
University 
315 (48.2) 
88 (46.1) 
126 (19.3) 
38 (19.9) 
213 (32.5) 
65 (34.0) 
0.63 
Father's education High school and less 
University 
291 (48.4) 
112 (45.9) 
109 (18.2) 
55 (22.5) 
201 (33.4) 
77 (31.6) 
0.92 
Living with 
parents 
Both of them 
One or none of them 
387 (47.2) 
16 (64.0) 
162 (19.8) 
2 (8.0) 
271 (33.0) 
7 (28.0) 
0.22 
Consanguineous 
relationship 
between parent 
Yes 
No 
111 (44.6) 
292 (49.0) 
54 (21.7) 
110 (18.4) 
84 (33.7) 
194 (32.6) 
0.40 
Eyesight problems Yes 
No 
55 (61.8) 
348 (46.0) 
18 (20.2) 
146 (19.3) 
16 (18.0) 
262 (34.7) 
0.001 
Behavioral 
problems 
Yes 
No 
8 (22.2) 
395 (48.8) 
13 (36.1) 
151 (18.7) 
15 (41.7) 
263 (32.5) 
0.02 
BMI Underweight 
Normal 
At risk overweight 
Overweight 
9 (40.9) 
263 (44.8) 
66 (50.8) 
65 (61.9) 
4 (18.2) 
112 (19.0) 
27 (20.8) 
21 (20.0) 
9 (40.9) 
213 (36.2) 
37 (28.4) 
19 (18.1) 
< 0.0001 
Total  403 (47.7) 164 (19.4) 278 (32.9) - 
1- Low caries level was defined as dmft/DMFT<2.6, moderate caries level as dmft/DMFT of 2.7-4.4 and high caries level 
as dmft/DMFT>4.4 
2- Cochran–Armitage test 
3- Number (row percentage) 
 
Table 2: Multiple ordinal logistic regression analysis for adjusted effective factors on caries severity 
 
Variables  Adjusted Odds Ratio1 95% CI2 P-value 
Gender Boy 
Girl 
 
1 
1.6 
 
- 
1.22 -2.06 
 
- 
0.001 
 
Eyesight problems No 
Yes 
 
1 
0.58 
- 
0.37-0.90 
- 
0.01 
 
Behavioral problems No 
Yes 
1 
2.37 
1 
1.29-4.38 
1 
0.006 
BMI  
Normal 
Underweight 
At risk overweight 
Overweight 
 
 
1 
1.33 
0.83 
0.46 
 
 
- 
0.59 - 2.98 
0.57 - 1.20 
0.31 - 0.71 
 
 
- 
0.48 
0.31 
< 0.0001 
 
1- The adjusted odds ratio of being in a higher caries severity category  
2- Confidence Interval 
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Discussion 
 
Dental caries (decay) is the primary cause of se-
vere pain, anxiety and sleep loss and is a major 
health problem, particularly for disadvantaged 
populations (20). It is very important to prevent 
dental caries, but this is unlikely to happen unless 
the risk factors are known and steps are proac-
tively taken to ensure the children’s optimum den-
tal health. Therefore, in this study, an attempt was 
made to find some of the risk factors and identify 
those children at greatest risk of dental caries. 
In this research, behavioral problems had a signifi-
cant effect on caries severity. Almost 80% of pu-
pils with behavioral problems had moderate and 
high caries severity. The odds of being in a high 
caries severity category in pupils with behavioral 
problems, including stress or nail biting, was 
greater than in others. Therefore, preventive pro-
grams, especially in schools, are necessary in order 
to avoid a further increase in behavioral problems. 
The results of a study by Williamson et al. in the 
United States showed that caries-active children 
had significantly more behavioral problems com-
pared to caries-free children (11). These findings 
imply that pupils with behavioral problems need 
more attention to dental care. 
In the present study, eyesight problems had a 
significant effect on dental caries. The percentage 
of high caries severity in pupils with eyesight 
problems was less than others. Therefore, eyesight 
problems had an inverse effect on oral conditions. 
Perhaps that is why pupils who wear glasses or 
have blurred vision tend to pay more attention to 
hygiene, a critical component to dental care. In a 
study on 593 schoolchildren, Bhavasar and Damle 
reported the lowest rate of caries among pupils 
that had an eyesight problem (21), consistent with 
the results of this study. In Greeley’s study, no 
significant relationship was found between dental 
caries and eyesight problems (22). These findings 
indicate that more research should be carried out 
to better understand these causal factors. 
In the present study, gender was an effective fac-
tor in caries severity. The odds of being in a 
higher caries severity category for girls were higher 
than that for boys. Huew et al. in a study on 791 
schoolchildren in Libya, showed that dental caries 
was more prevalent amongst girls (23). In a study 
on 5116 pupils 5-12 years of age in Greece, Gatou 
et al. reported that gender preserved its predictive 
value on caries experience, i.e. girls had higher 
odds of caries experience than boys (OR=1.31) 
(24). In addition, the results of this study are 
consistent with those of some other studies in 
Iran and other countries (25-27). The results of 
this study were expected since permanent denti-
tion erupts 2–10 months earlier in girls than in 
boys (28, 29). Therefore, girls need a greater de-
gree of dental care.  
This study showed that an increase in BMI is 
associated with a decrease in dental caries severity. 
Pupils with low BMI were at a higher risk of being 
in a higher caries severity than others. Sadeghi et 
al. in Isfahan, Iran, reported that caries prevalence 
in pupils with low BMI was higher than others (7). 
In a study by Mohammadi et al. in Kerman, Iran, 
pupils in primary schools underwent dental 
examination and BMI was evaluated (30). The au-
thors reported that obese pupils had less caries 
severity than others. Also, the results of this study 
are consistent with those of some studies in other 
countries (3, 31-33). The nature of the hypothe-
sized protective effect of weight on dental caries is 
still obscure. Low BMI may be associated with 
eating habits that have a negative impact on dental 
health; however, further longitudinal studies are 
necessary. 
Living with one or none of the parents, had no 
significant effect on caries severity in our study. 
As minority of participants are living with 1 or 
none of their parents, in other words most of the 
pupils are living with both of their parents, there-
fore further detailed studies are needed to make 
any conclusion about the relation between the ef-
fect of this factor on caries severity . 
In addition, in the present study, consanguineous 
relationship between the parents, parents’ educa-
tion and birth rank, had no significant effect on 
caries severity in the subjects. Therefore, the fam-
ily structure in this study was not an effective fac-
tor in dental caries. 
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One of the limitations of the present study in-
cluded its cross-sectional nature, which limits the 
ability to identify causative factors. Further longi-
tudinal studies are required to confirm possible 
cause-and-effect relationships. In addition, no 
information was available about nutritional factors 
and brushing habits of the subjects, which should 
be considered in future studies.  
 
Conclusion  
 
The findings of this study indicated that pupils 
with behavioral problems and female pupils were 
at a greater risk for severe caries than others. 
These pupils need more attention to dental care. 
In addition, overweight pupils and those with eye-
sight problems, such as blurred vision and wearing 
glasses, had less caries severity than others. Family 
structure in this study was not an effective factor 
in dental caries.  
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